The link between suicide and daily step counts was evaluated in all 47 prefectures of Japan by ecological study. The crude rate of suicide was significantly and negatively correlated with daily step counts. However, the association between the age-adjusted rate of suicide and daily step counts was noted only in men. These results suggest that increasing daily step counts may be useful for preventing suicide, especially in men, in Japan.
INTRODUCTION
Death due to suicide has become public health challenge in Japan as well as in the world [1] . For example, about thirty thousand people due to suicide have been reported in Japan for these ten years. There are many reports according to the cause of suicide i.e. health and socioeconomic factors [2] . Disability, which may induce less physical activity, is an important independent correlate of suicidal ideation [3] . However, the link between suicide and physical activity expressed as daily step counts has not been fully discussed. Therefore, we investigated the relationship between suicide and daily step counts in all 47 prefectures of Japan by ecological study.
METHODS
The crude and age-adjusted rate of suicide (per a hundred thousand people) in all 47 prefectures of Japan in 2010 was obtained from official web site in Cabinet Office, Government of Japan [1] and Ministry of Internal Affairs of Communications, Japan [4] . Daily step counts of each subject (single day) were measured in National Nutrition Survey, Japan. Mean of daily step counts, which were adjusted for age, from 2006 to 2010 in all 47 prefectures of Japan was also obtained from official web site in Ministry from Labour and Welfare, Japan [5] .
A simple correlation analysis was used to test the significance of the linear relationship among continuous variables: p < 0.05 was considered to be statistically significant.
RESULTS
In all 47 prefectures of Japan, the crude rate of suicide (per a hundred thousand people) was 26.4 ± 4.0 and ageadjusted rate of suicide (per a hundred thousand people) was 31.3 ± 4.0 in men and 11.3 ± 1.4 in women. Daily step counts were 6997.9 ± 543.5 in men and 6103.3 ± 427.1 in women. By simple correlation analysis, the crude rate of suicide was significantly and negatively correlated with daily step counts (Figure 1 ). According to simple regression line, an increase in a thousand daily step counts corresponded to a reduction of 4 men and 6 womens' death due to suicide (per a hundred thousand people) in Japan. In addition, age-adjusted rate of suicide was significantly and negatively correlated with daily step counts in men (r = −0.563, p < 0.0001). However, the association between age-adjusted rate of suicide and daily step counts was attenuated in women (r = −0.198, p = 0.1815), not at a significant level.
DISCUSSION
We firstly explored the link between suicide and physical activity expressed as daily step counts in Japan.
It is well known that increasing daily step counts prevent and improve lifestyle-related disease [6] . Tsunoda, K. The crude rate of suicide 5500 6000 6500 7000 7500 8000 The crude rate of suicide /a hundred thousand people Figure 1 . Simple correlation analysis between the crude rate of suicide and daily step counts in all 47 prefectures of Japan.
et al. reported that total physical activity was significantly correlated with Geriatric Depression Scale in 2100 community-dwelling Japanese adults [7] . Depressive symptoms were significantly associated with physical activity less than once a week and daily hours of sleep of 6 hours or less in Japanese male workers [8] . In addition, disability is an important independent correlate of suicidal ideation, particularly in older people by 8550 randomly selected adults in Great Britain [3] . Taken together, in primal clinical care, an increase in physical activity is may be considered and be useful for preventative program of suicide, especially in men. Potential limitations still remain in this study. First, we used an ecological study. The link between suicide and daily step counts may not apply for the link among individuals. Second, other many confounding factors i.e. socio-economic status, population size, population density, proportion of people aged 65 or over, proportion of workers in the 1st industry and proportion of people with disability were not evaluated in this study. The third, only daily step counts of physical activity was used for analysis. These limitations may induce inaccurate results, and we could not evaluate the link between suicide and daily step counts as accurately as we wished. Further ongoing investigations are urgently required to prove such a link.
